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REMARKS 

Claims 15-27 are pending in this application. By this Amendment, claims 1-14 are 
canceled and claims 15-27 are added. 

No new matter is added. Support for the new claims can be found in the original 
claims and present specification. For example, support for new claims 15-20 can be found in 
original claims 1 and 3-6, and paragraphs [0004], [0010], [0015], [0018] and Figure 1 of the 
present specification, support for new claim 21 can be found in paragraph [0015] and Figure 
1 (dotted line 5), and support for new claims 22-27 can be found in original claims 7-14, and 
paragraphs [0018], [0019], [0020] and Figure 3 of the present specification. 
L Double Patenting Rejection Under 35 U.S.C. SlOl 

Claim 2 was rejected under 35 U.S.C. §101 as allegedly claiming the same invention 
as that of claim 1 of U.S. Patent No. 6,719,148. This rejection is respectfully traversed. 

Applicant has canceled claim 2. Accordingly, the present claims no longer contain a 
claim identical in scope to claim 1 in U.S. Patent No. 6,719,148. 

For the foregoing reasons. Applicants respectfully submit that the double patenting 
rejection under 35 U.S.C. §101 should be withdrawn, 
n. Rejections Under 35 U.S.C. S102(b) 

A. Janovac 

Claims 1, 3, 4 and 7-9 were rejected under 35 U.S.C. §102(b) as allegedly being 
anticipated by U.S. Patent No. 4,491,5 17 (hereinafter Janovac). The rejection is respectfully 
traversed. 

New claim 15 recites a disc filter bag made of a solid-liquid separation filter cloth, 
new claim 20 recites a disc filter for solid-liquid separation that includes a filter bag made of 
filter cloth, new claim 22 recites a solid-liquid separation filtering module made of filter 
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cloth, and new claim 25 recites a drum filter for solid-liquid separation that includes a 
filtering module made of a filter cloth that is arranged on a filtering element. 

Janovac discloses a screen for separating particles according to size. The screen is 
used to separate material in a machine that relies on gravity or a vibrating mechanism for 
separation. See column 1, lines 39 to 43 of Janovac. Further, the screen of Janovac is made 
of wires. Nowhere does Janovac disclose a disc filter bag or filter module made of cloth as 
recited in present claims 15, 20, 22, 25 and claims dependent therefiom. 

Therefore, the structure of the disc filter bag, disc filter, filtering module and drum 
filter as recited in the present claims is different firom the structure of the screen as taught by 
Janovac. Reconsideration and withdrawal of the rejection is respectfully requested. 

B. Brushafer 

Claims 1 and 3-10 were rejected under 35 U.S.C. §102(b) as allegedly being 
anticipated by U.S. Patent No. 5,843,542 (hereinafter Brushafer). The rejection is 
respectfully traversed. 

Brushafer relates to a woven fabric sleeve to provide a protective or insulating 
covering over an elongated item, such as piping, wiring and other tubular shaped items. See 
column 1, lines 12-21 and colxmm 3, lines 27-30. Nowhere does Brushafer disclose any 
filtering purpose of the fabric sleeve. That is because the protective fabric of Brushafler is 
not suitable for filtration due to its loose stmcture. 

Brushafer is completely silent as to any filtering purpose, which is logical since the 
protective fabric presented therein is not suitable for filtering. The fabric of Brushafer uses 
altemating filamentary members to create empty spaces that function to result in increased 
flexibility of the fabric. Brushafer fails to disclose a filtering portion having a structure and 
density for separating liquid fi"om a mixture consisting of solids and liquid. Thus, nowhere 
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does Brushafer disclose a disc filter, a bag for a disc filter or drum filter or a filtering module 
for a drum filter as in the present claims. 

The Patent Office alleges that the coating of Brushafer is the same as the batt layer 
recited in claim 6 (new claim 19 that depends fi-om claim 15), citing column 6, lines 22-35 of 
Brushafer, However, the coating in Brushafer is an epoxy material that is formed with a 
sleeve shape and heated to cure the epoxy. As such, the coating of Brushafer is only present 
on the surface of the fabric. On the other hand, the batt layer of claim 19 provides a solid- 
liquid separation fabric, which is attached to the fabric by needling. Needling provides for 
batt fibers not only present on the surface of the fabric, but also penetrated inside the fabric. 

Therefore, the structure of the disc filter bag, disc filter, filtering module or drum filter 
as recited in the present claims 15-27 is different fi-om the structure of the fabric sleeve as 
taught by Brushafer. Reconsideration and withdrawal of the rejection is respectfiiUy 
requested. 

C. Fischer 

Claims 1, 3, 4, 6-9 and 1 1-13 were rejected under 35 U.S.C. § 102(b) as allegedly 
being anticipated by U.S. Patent No. 5,180,409 (hereinafter Fischer). The rejection is 
respectfully traversed. 

Fischer relates to a fabric for filtering particulate matter firom a stream of hot gases, 
such as gases firom exhausts of combustion engines. See the Abstract of Fischer. Fischer 
teaches a fabric that can trap large quantities of soot as mentioned in column 2, lines 16-17. 
As shown in Figure 1 of Fischer, small pockets are left between fiiU yams (16) that extend 
between support strands of each layer of the fabric (12). Figure 2 shows two tiny cells (18) 
between the fill and support yams. Such pockets and cells can serve as traps for filtered 
particulate matter as mentioned in column 4, lines 45-51. As such, the fabric traps particles 
and is not capable of solid-liquid separation. Even if, for some reason, the fabric of Fischer 
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were arranged in a solid-liquid filtering apparatus, the fabric would need to be changed after 
every filtering step because the fabric would be clogged when the material is trapped inside 
the fabric. Thus, the fabric of Fischer is unsuitable for solid-liquid separation. 

Moreover, Fischer mentions that gases pass radially inward through the layers of 
filtering fabric and perforations of the inner tube (see column 5, lines 7-9). In Figure 3 of 
Fischer, arrows (38) show the direction of the flow as transverse relative to the direction of 
the surface. As such, a filtered fluid would not flow between the filtering fabric and the tube 
of Fischer. Thus, Fischer fails to disclose a structure for separating liquid firom a mixture 
consisting of solids and liquid. 

Therefore, nowhere does Fischer disclose a disc filter, a bag for a disc filter or drum 
filter or a filtering module for a drum filter as in the present claims. Reconsideration and 
withdrawal of the rejection is respectfixUy requested. 

D. Lumsden 

Claims 1, 4, 7-9, 1 1 and 12 were rejected under 35 U.S.C. § 102(b) as allegedly being 
anticipated by U.S. Patent No. 3,716,138 (hereinafter Lumsden). The rejection is respectfiiUy 
traversed. 

Lumsden relates to screens, and particularly to woven wure cloth in a vibratory screen 
used for classifying the material flowing through or over the screen. The vibrating screen of 
Lumsden is designed for classifying materials according to particle size, and is not suitable 
for solid-liquid separation as in the present application. Lumsden recites a screen and not a 
filter. The vibratory screen of Limisden does not comprise a filtering portion having a 
structure and density for accomplishing solid-liquid separation. Thus, Lumsden does not 
disclose the sohd-liquid separation filter cloth of the present claims and the screen of 
Lumsden is not suitable for disc filtering or drum filtering. 
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Further, Lumsden does not teach a filter that is arranged against any filtering element. 
Instead, Lumsden teaches a support with decks having a screen cloth 19 tensioned between 
tension plates 20 along opposite sides of the deck (see column 1, lines 63-65). Figures 2 and 
3 clearly show that the screen is tensioned between the tension plates and that nothing is 
below the screen, and thus does not describe a filter cloth arranged against a filtering element 
as in claim 1. 

Moreover, Lumsden discloses a wire screen having a symmetrical structure as shown 
in Figures 5, 8 and 11. The wires 26, 46 and 66 run on the upper surface side and on the 
bottom surface side in the screen. Thus, Lxraisden does not provide thicker parallel yams on 
the imderside of the screen as in the present claims. Lumsden discloses warp wires 65 that 
are maintained in spaced parallel relation by weft wires 66 arranged in groups of three at 
spaced intervals along the length of the warp wires. Thus, Lumsden forms a so-called long 
slot screen and does not provide parallel channels as in claim 1 . Between the groups of three 
wires 66 in Lumsden, there are only wires 69 and no wires in the same direction as the wires 
66 (see Figures 10 and 11). The so-called long slot screen stmcture of Lumsden is very 
coarse, and thus would not be capable of solid-liquid separation. 

Even if, for some reason, the screen of Lumsden were used for liquid-solid separation, 
the solids would easily pass through the screen and no separation would be achieved. The 
liquid and solids passing through the screen would not flow under the screen, but instead 
would easily return to the upper surface side of the screen. Lumsden does not disclose a filter 
cloth with channels wherein the sorted substance could flow as in the present claims. 

Therefore, the structure of the disc filter bag, disc filter, filtering module or drum filter 
as recited in the present claims is different firom the structure of the screen as taught by 
Lumsden. Reconsideration and withdrawal of the rejection is respectfiiUy requested. 
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in. Rejections Under 35 U.S.C. S102fbV103ra^ 

A. Fischer 

Claim 14 was rejected under 35 U.S.C. §102(b) as allegedly being anticipated by, or 
in the alternative, under 35 U.S.C. 103(a) as allegedly being obvious over Fischer. 

As discussed above, the fabric of Fischer includes pockets and cells that serve as traps 
for filtered particulate matter as mentioned in column 4, lines 45-51. As such, the fabric traps 
particles and is not capable of solid-liquid separation. Even if, for some reason, the fabric of 
Fischer were arranged in a solid-liquid fihering apparatus, the fabric would need to be 
changed after every filtering step because the fabric would be clogged when the material is 
trapped inside the fabric. Thus, the fabric of Fischer is unsuitable for solid-liquid separation. 

Further, Fischer mentions that gases pass radially inward through the layers of 
filtering fabric and perforations of the inner tube. Figure 3 of Fischer, shows the direction of 
the flow as transverse relative to the direction of the surface. As such, a filtered fluid would 
not flow between the filtering fabric and the tube of Fischer. Thus, Fischer fails to teach or 
suggest a structure for separating liquid fi"om a mixture consisting of solids and liquid. 

For all the same reasons as discussed above, Fischer fails to teach or suggest a drum 
filter as in the present claim 27 (original claim 14). Reconsideration and withdrawal of the 
rejection is respectfiiUy requested. 

B. Lumsden 

Claims 1, 4, 7-9 and 1 1-12 were rejected under 35 U.S.C. §102(b) as allegedly being 
anticipated by, or in the ahemative, under 35 U.S.C. 103(a) as allegedly being obvious over 
Lumsden. 

As discussed in detail above, Lumsden does not teach or suggest the solid-liquid 
separation filter cloth of the above claims. As such, the screen of Lumsden is not suitable for 
disc filtering or drum filtering. Lumsden instead relates to screens, and particularly to woven 
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wire cloth in a vibratory screen used for classifying the material flowing through or over the 
screen. Further, Lumsden does not teach a filter that is arranged against any filtering element. 

For all the same reasons as discussed above, Lumsden fails to teach or suggest a disc 
filter, a bag for a disc filter or drum filter or a filtering module for a drum filter as in the 
present claims. 

C. SE 431.826 

Claims 1-14 were rejected under 35 U.S.C. §102(b) as allegedly being anticipated by, 
or in the alternative, under 35 U.S.C. 103(a) as allegedly obvious over SE 431,826. 

An English language tianslation of SE 431,826 is attached, as requested by the Patent 

Office. 

SE 431,826 relates to a filter element that includes fold filter sacks that is used for 
bright filtering of water polluted by leached horizon. The filter element with fold filter sacks 
is further described in German patent publication DE 1,249,826 (see page 1 of the 
specification of SE 431,826). DE 1,249,826 corresponds to English language GB 1,134,778, 
which is attached for the Examiner's convenience. 

As shown in Figures 1-3 of GB 1,134,778, the fold filter sack is clearly different firom 
a filter bag for disc filtering or a filtering element for drum filtering as in the presrait claims. 
Nowhere does GB 1,134,778 teach or suggest the filter bag for disc filtering or filtering 
element for drum filtering as in the presMit claims. 

Instead, SE 431,826 discloses filter cloth for separating solid particles and liquid, 
comprising at least two interwoven layers: a filtering layer and a supporting layer. In the 
supporting layer, for example in the portion facing the filtering element, thicker yams are 
used to achieve a coarser bottom. However, liquid that has ahready passed the filtering layer 
in the direction of the surface of the filtering element flows inside the supporting texture of 
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the filter cloth. The yams form obstacles to an efficient flow of liquid because the texture 
comprises yams traveling crosswise and having dififrarent directions. 

On the other hand, the present application discloses a filter bag and filtering element 
that includes an underside of the filter bag that comprises substantially parallel yams that are 
thicker than the rest of the yams of the bag. The thicker yams form parallel channels 
therebetween in order to enable the filtered liquid to flow in the direction of the surface of the 
filtering segment between the filtering portion of the filter bag and the filtering segment. 

In SE 431,826, the filter sack is made of a filter cloth having a standard filter weave 
and a supportive weave connected to one another. The supportive weave does not disclose 
any parallel channels, which would serve as flow channels for separating a fluid. Thus, 
nowhere does SE 431,826 teach or suggest the filter bag for disc filtering or filtering element 
for drum filtering as recited in the present claims. 

Therefore, SE 431,826 fails to teach or suggest a disc filter, a bag for a disc filter or 
drum filter or a filtering module for a drum filter as in the present claims. 
V. Conclusion 

hi view of die foregoing, it is respectfiiUy submitted that this application is in 
condition for allowance. Favorable reconsideration and prompt allowance of claims 15-27 
are earnestly solicited. 
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Should the Examiner believe that anything further would be desirable in order to place 
this application in even better condition for allowance, the Examiner is invited to contact the 
undersigned at the telephone number set forth below. 

Respectfully submitted. 




James A. Oliff 
Registration No. IIS^IS 



Jori B. Krischke 
Registration No, 57,349 



JAO:JBK/rav 



Attachments: 



English-language translation of SE 431,826 
GB 1,134,778 



Date: January 24, 2007 
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Oliff & Berridge, plc 
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Alexandria, Virginia 22320 
Telephone: (703) 836-6400 
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FUTER ELEMENT 

DESCRIPTION 

The Invention relates to a fitter element comprising a fitter sack, 
particularly a fold fitter sack, and a load-bearing frame wttli frame sides 
5 articulately cmnected to each other, vtrfiereby tenston nnembers are arranged 
between two frame skies directed towards eadh other, and the upper frame 
side is formed as a fitter outlet line. 

Fitter elements with fold fitter sacks made of textile single weaves 
for bright filtering of ik|uids are known (German patent publteatton 1 249 826). 

10 As a ruki, given stendard woven fabrics are used, the filtering properties of 
whteh are adapted to the requiremente of the fitering. The pemieabilty 
(denstty) and qualty of the weave play here an importent rote. In addttion to 
cotton and wool, also synthette woven fabrtes are used, the chemteal and 
thermal durability of whteh vary a great deal. 

15 Fitter devtoes wtth fold filter sacks funoHon in such a way that the 

liquid to be fittered taken under pressure into a fitter chamber, where tt 
comes into contact wtth the outeide of a filter insert wtth the fold fitter sack, 
penetrates through the filter cloth of tiie foM filter sack, acoimulates as flttrate 
and is led out of the fitter device as such. 

20 The fitter inserts serve essentially as support devices for foM fitter 

sacks and must be shaped in such a way that the effecHva fitter ctoth surface, 
i.e. filter ctoth's free surface that Is not supported, l>ecomes as large as 
possible with relation to the total fitter ck>th surtece and does not provide any 
greater resistence to the fittrate flow. On the other hand, very narrow limits are 

25 set for the weave's tensite strength, depending on tiie filtering presMre and the 
desired permeablHy of the free filter ctotti surface. 

It is especidlly problematic to control ttie fittering csq^actty in fitter 
devtees wtth fitter sacks made of weave fitters and fitter sack holders. In a 
known embodiment of this kind, the fitter sack hokJer is rectangular and semi- 

30 rigkl, whereby tlie four frame sides are articuiatety connected to each other 
and can be fokJed togetiier to a flat bar. Between two oppostte parellei ftwne 
skies, IkiuM-pemneabte tension membere are anranged for a single or 
compostte fltter surface, and the uppemnost frame side b formed as an ouflet 
line for the filtrate. Such a fitt^ holder can be folded together as Nuremberg 

35 scissors In such a way that tt can, in the fbkied state, be taken into a fitter sack 
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dosed in all diiectiora and having only one inlet opening, wheretiy tlie fMer 
sack holder can be spread out into the work posttton insMe the sack. With 
regard to the capabilit/ of folding together and leading the fokled filter sack 
holder into a fitter sack, the number and shape of tensk)n members in these 
5 sack filter holders must be limited and adapted in a certain way. In a known 
filter sack hoMer, chains with interconnected, elastteally shapable intermediate 
Joints, such as tensbn members, are arranged, whteh are attached by one end 
to the frame side formed as a filtrate outlet line and by the other end to the 
opposite frame side, so that the tension members have the same directton as 

10 the main flow of the filtrate. In filter sacks with a filter surface one to several 
times larger, which, folded in a t}ellows-shaped manner, are pushed to the filter 
sack hokJer, there are the tenskm memt)ers in known embodiments in parallel 
with the fokis of the sack filter. A sack filter constructed in such a way is not 
sufficiently expanded under high pressure and do not therefore provide great 

15 resistance to filtrate discharge, whteh decreases the filtering capacHy 
significarrtly. These disadvantages are reduced with another known filter sack 
holcter, the tenston members of whteh are posMoned ki parallel with or at an 
angle of up to 45"^ to the fllfrate disch»ige. 

These and similar known soiuttons for inoeasing the filtering 

20 capacity are not, however, optimal, at>ove all t>ecause they require fitter inserts 
that leave only a relatively small, self-supporting and unsupported fitter surtece 
free, and they have a complex structure, require a lot of space and are difficutt 
to maintain. 

DE-PS 662 747 disctoses a fitter material, particularly for fuel fitters 
25 in tung oil motors, comprising a double weave whose binding is, however, 
selected in such a way that tiie binding yams are placed at the filter opening, 
so that the fitter material seems smooth. 

According to DE^AS 1 003 185, which relates to a fitter plate 
apparatus, a protective grating wRh refciforoement foncHon is provided, which 
30 win give the fitter cloth mechank: durabiltty. The bindir^ tekes place k>elween 
supportive yams, so that a supportive screen is formed. 

DE-OS 1 461 499 relates to the use of a fitter weave of two 
ins^arabfy connected weave layers, of which one is coarse and strong and 
re^tent to mechanic effects and the other is a fine weave for carrying out the 
35 actual filtering in filter presses. The aim is to increase the mechante reststence 
in a fitter cloth for filter presses, to whteh the use of a double weave known as 
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such oorvtributes. It is not explained how the two weaves of the double weave 
are to be oonnet^ed. 

The object of the present invention is to increase the filtering 
t^pacity in filtering devices with filter sacics and to make it relatively 
5 independent of capadty-decfeasing effects, particulaiiy by tension members of 
the filter inserts. 

The problem is solved according to the charsKterlzing features 
defined in claim 1. 

It is advantageous if the supportive weave is more coarse-meshed 

10 with the same yam strength or a coarser weave of ttiicker yams than the filter 
cloth weave, which gives especially good filtrate discharge. 

In a particular embodiment of the inventlm, the filter cloth is a 
double weave comprising a standard filter weave, particularly of synthetic 
material, for instance polypropylene fiber yam (staple fiber weave), and thus a 

1 5 weave-technically firmly connected supportive weave. The weave technique of 
both weaves may correspond to the same basic weave type, for example a 
satin, tmll or plain weave; it is also possible to weave together febrics of 
different bindhigs in one weave phase. 

The supportive weave is suitably fonned single-yarned of 

20 monofilament yarns having the same diameter. The elasticity of the 
monofilament yams as well as the ratio between the number of warp and/or 
weft yams of the filter weave and the number of waip and weft yams of tiie 
supportive weave can be adapted to the desired filtering capacity. It has turned 
out, for example, that for bright filtering of water polluted by leached horizon, a 

25 double weave formed of a conventional staple fit>ef filter weave 
(polypropylene) and thus a weave-technically connected supportive weave of 
monofilament yams with a diameter of 0.2 to 0.8 mm, preferably 0.4 nrvn, ara 
suitable, whereby the ratio betwem the number of waip and weft yams of Hie 
fitter weave and the number of warp and vraft yams of the supportive weave is 

30 2: 1 to 6: 1 , preferably 3: 1 . 

The double weave can be bound together via up-weave, down- 
weave, binding warp or binding weft It is essential that the binding yams do 
not change ttie structure of the filter weave so that for example holes would be 
fomied that could result in turbid filtrate. The binding yams must run under at 

35 least the outer surfece of tiie filter weave and must not be pressed through. 
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Figures 1 to 3 show preferred filter cloths for a sack fitter according 
to the invention, implementad as double weaves. 

Figure 1 shovra a fitter cloth of a double weave connected through 
up-binding. 

5 Figure 2 shows a filter cloth of a double weave connected wtth 

down-binding. 

Figure 3 shows a filter cloth of a double weave connected through a 
binding warp. 

The fitter cloth according to the invention* shown in Figure 1, is 

1 0 formed of a filter weave 1 with warp yams 3 floating over two weft yams 2, and 
a supportive weave 4 formed of monofilament warp yams 5 and monofiteiment 
weft yams 6. The supportive weave 4 is oonneded to a fitter weave 1 by 
means of monofilament yam 5. Hereby, the up4>inding point 7 off the warp yam 
5 is covered by the face warp yam 3 posttioned neartiy. This gives the upper 

1 5 surface of the filter weave face-warp character, and prevents the monofilament 
yarn 5, which is raised to the upper weft yam 2, from pressing through, tt is 
sufficient that the up-binding is carried out repeatwise. 

It is particularly advantageous if the fitter weave 1 is connected to 
the stq3portive weave 4, as shown in Fngurs 1 , in such a way that the fitter doth 

20 is fomied of the filter weave 1 wtth yarns 3 floating over two warp yams 2, 
and a supportive weave 4 formed of monofilament weft yams 5 and 
monofilament warp yams 6. Every sixth to tenth weft yam 5 is fomied of staple 
fikier yam and is used for up-binding. 

Rgure 2 ^ows a fitter cloth wtth down-binding according to the 

25 invention, tt is formed of a filter weave 8 wtth vppw warp yams 9 fioating over 
two upper vraft yams 10, and an under or supportive weave 11 wtth 
monofilament weft yams 12 and monofilament vrairp yams 13. Heret>y. the 
upper warp yam 9 is posttioned deeply at the monofilament weft yam 12« so 
that Hie down-binding point 14 is deeply in the fitter weave. 

30 Figure 3 shows a particularly advantageous emt>odiment of the 

Invention, The fitter clotii comprises a fitter weave 15 wtth upper warp yams 16. 
which float over two upper weft yams 17, and a supportive weave 18 with 
monofilament weft yams 19 and monofilament warp yams 20. The diameter of 
the monofilament yams is 0.4 mm. The fitter weave 15 comprises staple fillers 

35 in a twili weave K 2/2, the supportive weave 18 comprising monofilament yams 
in a plain weave L 1/1 . The ratio between the number of warp and weft yams in 
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the filter weave and the number of warp and weft yarns in ttie supportive 
weave amounts to 3:1. Tiie two weaves are connected by a binding warp 21, 
preferably by staple fiber i^ms, which also run in the pteiin weave L 1/1 . In this 
way, neither warp nor weft yarn gets from the supportive weave Into the fitter 
5 weave, and thus no yams in the supportive weave can press through the filter 
weave. 

Figures 1 to 3 represent only three examples that have turned out to 
be particuiariy suitable for a certain polypropyiene weave, but they can as well 
t>e used for other weaves, for example weaves made of perlon, dralon or 
10 cotton. 

Since in the filter element according to the invention the filter weave 
does not come into direct contact with the supportive organ, the filtrate fkiw is 
restrained to a significantly smaller extent K ts possit>le to adjust the rigidity of 
the supportive weave together with the filter weave according to the filtering 

15 pressure. The weave according to the invention has also higher tensiie 
strength than conventional filter cloths and withstands higher pressure and 
greater surface loads. It is, however, surprising that even at the same pressure 
the filtering capactty is significantly higher than In conventional filter cloHis, 
which possibly depends on more favorable transportation of the filtrate. The 

20 filter cloth according to the invention is particularly suitable for separating solid 
components from liquids* 

Filter saci<s of filter elements according to the invention givm at tlie 
same pressure higher fBbrate announts than conventional weave fiHers, in 
particular fold filter sacks. The supportive weave functions approximately In the 

25 same way as an isolation layer between the actual filter weave and known filter 
inserts, such as special supportive t>odies, and this results at the same filtering 
pressure in better outflow potential with relatively higher filtering capacity. It is 
naturally also possible to use, with good rasulto, a three-layer filter ck»th, where 
the filter weave is positkHied in the mkldle arxl is connected to a supportive 

30 weave on both shJes. 

It has totally surprisingly turned out that the filtering capacity for 
filters with the frame size of up to about 500 x 500 mm can be increased even 
more if the tenston mmibers are left out and the foU filter sack of the filter 
ckrth accordhig to the inventton is provided with the supportive weave towards 

35 the filtrate skle on a rectengular semi-rigki filter sack hoMer, the four frame 
sides of which are artteulately connected to each other. 
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Similarly, it has totally surprisir^ly turned out that at least the same 
filering capacity can t>e achieved if Inner supportive bodies are left out 
completely and the inner frames are replaced with an outer holder frame, 
which keeps the filter saclcs in a work position in such a way that they are not 
5 changed by the effect of the filtrate flow. The frame can be rigid or semi-rigid 
with a filter sack attached and tenstoned in the inside of the frame, whereby no 
spedal supportive ixxJies or tension memt)ers are arranged in Hie filter sack. 

It becomes apparent from the above examples that the filtering 
capacity of a filter apparatus with the filter element accordir^ to the inventton is 
1 0 significantly greater than for conventk>nal filter devtees. 

Example 

Four refefence tests were made with the fblowing differences. 
In test 1. a filter bag or a filter sack was used without a supportive 
weave on a filter frame of tlie size of 500 x 500 mm wKhout any extra tension 

15 members. In test 2 the procedure was the same but with a filter sack having a 
weave according to Rgure 3, the filter weave of whteh corresponds to the 
weave in the filter sack according to test 1. The supportive weave was 
arranged on the outer siop side. In test 3, a filter sack similar to the one in test 
2 was used but with the supportive weave arranged on tlie inner filtrate skie, 

20 vy^ich was drawn over ttie supportive frame with extra hori2X)ntally arranged 
tenston chabis according to DT-PS 1 249 826. In test 4 the procediro was the 
same as in test 3 tnit the tenskm chains were left out, so that the primary 
supportive and tensk>n effect was achieved only with the supportive weave. 

The four different filter sacks or supportive frames were compared in 

25 exactly the same way with each other by connecting the elements to a tap 
water circulatton with the same pump, the pump capacity t>eing set from the 
beghnning at 4.0 m^/h with the pressure loss 0. During the repeated water 
cireulation, the amounts of 200 g, 200g and 500 g of leached horizon were 
supplied successively, and after that filtering was carried out ttirough all filter 

30 elements. The results beoonr^ apparent from the table tiekyw. 
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Final amount capacitv Pra^SMfe deql>ne 
Test 1 2.0 rn^/h 2.47 bar 

Test 2 4.7 m^/h 1 .45 bar 

Tests 5.7 m% 1.12 bar 

Test 4 6,6 m% 0.70 bar 



The surpri^ngiy great improvement in the amount capacity and 
pressure decHne when a filter weave with a supportive weave was used 
becomes apparent from tests 3 and 4. Completely contrary to expectations, the 
10 results concerning the amount capacity and pressure decline are worse when 
extra tension membei^ were introduced (test 3) than when such extra tension 
members were left out 
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CLAIMS 

1, A filter element comprising a fitter sack, particularly a fold fitter 
sack, and a load-bearing frame with frame sides articulately connected to each 
other, whereby tension members are arranged between two frame sides 
5 directed towards each other and the upper frame side to formed as a filter 
outlet line, characterized in that the filter sack comprises a filter weave 
(1), which is on the filtrate side connected with a supportive weave (4) of 
greater t>endlng rigidity in such a way that ttie tending yarns (5) run under the 
surface of the filter weave (1). 
10 2. AfHter^ementaccordingtociaiml, characterized inthat 

the birYding yams (5) are covered by weave yams in the fHter weave (1), 
preferably through floating. 

3. A filter element according to claim 1 or 2, characterized 
in that the filter weave (1) is connected te the supportive weave (4) through up- 

15 tending or down-binding, and that the up-binding or down-binding yams are 
fomned erf the same material as the filter weave yams. 

4. A filter element according to any one of cisdms 1 to 3, 
characterized in that ttie ratio between the number of warp and/or weft 
yams in the filter weave (1) and tlie number of warp andAn* weft yams in the 

20 supportive weave (4) is 6:1 to 2:1, preferably 3:1 . 

5. A filter etement according to claims 1 to 4, characterized 
in that it is formed of the filter weave (1) with warp yams (3), whteh float over 
two weft yarns (2), and the suppcHtive weave (4), whteh is fomied of 
monofilament warp yams (5) and monofilament weft yams (6), whereby the 

25 supportive weave (4) is connected to the filter weave (1) over monofilament 
warp yams (5). 

6. A filter etement according to any one of ctaims 1 to 5, 
characterized in that the filter cfotti is formed of the filter weave (1) of 
stepte fiber yams with weft yams (3), which float over two warp yams (2), and 

30 the supportive weave (4), whteh to formed of monofilament weft yams (5) and 
monofilament warp ycuns (6), whereby every sixtti to tenth weft yam (5) is 
formed of stapie fit)er yams and used for up-binding. 

7. A filter element according to any one of claims 1 to 4, 
characterized in that it to fcNrmed of the filter weave (8) with face warp 

35 yams (9), which float over two fac^ weft yams (10), and the supportive weave 
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(11) with monofilament weft yams (12) and monofilament warp yams (13), 

whcmtiy the down-binding takes piaoe over the lace warp yarn (9). 

8. A filter et^ent acoording to any one of daims 1 to 4, 

characterized in that it is formed of the filter weave (15) with face warp 
5 yarns (16), which float over two face weft yams (17), and the supportive weave 

(18) with monofilammt weft yarns (19) and monofilament warp yams (20) as 

well as a bhiding warp (21), whereby the filter weave (15) is woven in twill 

weave (K 2/2), the supportwe weave in plain weave (L 1/1), and the binding 

warp (21) run in plain weave (L 1/1). 
10 9. A filter element according to any one of claims 1 to 8, 

characterized by a frame without a tension organ. 

10. A filter element according to any one of daims 1 to 10, 

characterized in that ttie fold filter sack Is attached and tensioned to a 

rigid or semi-rigid frame. 
15 11, A filter element according to any one of claims 1 to 10, 

characterized in that the filter sacic is formed of a thraefold filter 

weave, whereby the filter weave is arranged bi the middte and surrounded on 

both sides by a supportive weave. 
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]^ WALim SCHBIDT, o€ DotBGr Wcg 16. 
Wupp«rta]-EIber£Bld, Connany, of Ctexmaa 
Nation^U^, do hmifY dcdase tiie Inyni^. 
for whix^ I pmy fiiat a patent may be 
glinted to me. uid the m^lKxl ter iri^ 
to be p«£oimed» to be paitiralai^ deeedbed 
ia and by the foUowii^ jmoaaS:^ 

GoBveotkMud poctet or beg fikeie 
con^ ol OQntd&m made <tf Biifti^ mtow 

; matariali; fucli aa, fbr esampk; a teodile 
jno mmportod bv iottaMe'elB^ FH- 
tjonat taJDss pilaoe ntm the outride ^aoaaSx 
tiie fitter towaids die Inside^ from whkh fl^ 
filtnUe is imioved ty^ioitabfe m 

Ibm are knorwn iOter simpoitiqg dome^ 
^wliidt am be folded np a&r the mamier 
ef faay toqa ao that they can be Joaerted 
mioafflerbag.cqidpped'withanopciiiiecfc 
or deeve^ and ai» amk ex|^«unded 
bave been iosorted in thk maxmer. Then ft 
isonly neoemiy to aeal the Barrow inmtioii 
passage or Bedc 

These foldable fitter supporting elemeaots 
make possible the iwe of fitor bag^ the 
Imgfk ofwMch is a multiple ^ the ieogdi 
of the opened filter suinpoctlDig ekments* 
Tm mess bag leoglii^ folded after dw 
mamnr of a b^ows and poshed over die 
filter supporting eiemect A titer surface 
with verocaHy exteadizq(f(^ isfofmedand. 
altibo^gh^ dMSB folds aie not spmiud^ dw 

sidt« 



folded flfteriog surface is fidly 
ine uner 



33 



40 



_ _ a kDOwn» fnmMhaped and fiddabie 
filter supporting etement ^nilb an iotttml 
filtmte disciiaige pcpjecting latoally diere^ 
from, Ibe frame part ds cons hn etod in a 
paiticaiaxlf eflBcieiit manner. Between the 
top and bottom parts of the &ame dxere are 
spaced yeitical|y extwding ^lesdlng 



tally jMtt or <:lmin*BiBB stimctm^s bure 
beea fanud tieeftil becaose llMse do not ob- 
struct the removal of die fiitrale from the 
intodoc of die be«; are suflMendy molbile 
and rerillem ditxing die opesleg oat and 
l^dmgof die denonniy and con^ 
straomi and duiabflity witii a i?fffiiwifntivft!y 
small volnme. Oonseq^oeatfy a Ate sup« 
porting demeot eqpdpped wUi dudas Is not 
too heavy and im^U^ 
nuded conditioii ai4y a Mail ¥oidnne^ enat^ 
lOM^ to be ineerled fbnx^ a con^an- 
dvtfy narrow deeve which can be easily 
seeled. In order to make for the tkbtost 
possMe folded states die Dcnnlttftlenund)^ 
of spieadiii|r dittnimhi fenteiMi, fn 

die Icame fioges nvest not be exactlly at die 
ccOTers bat nmst be pfttti^r cflto d ieidw uL 
TMs known coMstructiop of a, foldable fijtsr 
fippQcdng dement widi qpreading means 
has die drewbacik that die verdc^ 
log spreadiag means are paralldi to the ver- 
tfeai mahi flow of the fihrate iiuide the bag 
and, ^ die w of die eicess leii^ 1ype9 
fflter^bay. mnm fte nmnber of wpmd- 
die foUe. Stooe the number of «pread- 
mg means is Smiled for the reasons ghren 70 
above^ gepe remahi between the «Mwadii« 
n»ans is^ere^ e^edaftr widi h^or dow 
vdoddes of die filtrate and hfgto 
pressures* die aides of the bag are not saffi- 
Qfegqy .^PMod, apart and dm How of tixe 75 
filtrate hxside the fite bag kdl^^ 
Thb immlioft conilsle to a ftddabie Ikame- 
aoppordng eienmi* adapted for loca^ 
tion mside a fleodnie filteF^bag, r^nmpMnj^ n 
fooMkied ooHapsOxIe frame nimse sides are 80 
hfaiged tpoedier. with eioi^^rted spmdhig 
mesi^^ wi floh fg ow jysM^ of mbtiS» tfaere^ 
thren^ fwft widin g oeCween two opposite 



45 



50 



^5 



«0 



65 



for die fitter bag. coneisd^ for fwsTimifg, 
of cods* strings* ^nhis or d» like. Ihama- 



tiuoQ^Jbi* cocSondlng 

sides of die fo Mnsj. \ 

I ie in die fcffiin cf a < 
of an ondct pipe for d l a sh aig e of tise 



one side of die 
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filtBEed fiqald and ifae qproading means ex- minato in (bo main ditec^n oC flow a^mvs 

tend panuiel to or at an ani^e of up to 45" in the qpraadiqg nisatts indiiciL ai« nei^ 

to tiie said one aide, go that there reauiti a a ohrtanitel f y smaller 

It has been found diat means of tiiis fUm redstance. 

5 diflterentaiTBneemcQtYxf the spieadiJig means Altbouj^ Uiece Is Jmown in the art a 70 

relative to tiie main fihiatoflov^ substantially tame^aped, foldable filter suppordng el&> 

better ffifering properties axo obtained, meat, between the two vecticia side 

Cbmparisoa tests between d»]aK)wn vertical stays boateflErtally extending stifleniMrods 

and die new horizontal 0]t^ spreading means ^ffiadi are also transveise of the main nitiate 

10 ofaconespondingnmiDlberandPonsSiicd^ flow, tese sdlEenhig rods ase ngld solid 75 

and under oAerwa© id«Dlical working condi- structures and tbe knovm arraiqpcment does 

tions have ^own an identical initial flow rate not produce tbe effect of fiie pseseift htvea- 

of filtrate of 6.7S m*/hour witk die same tion. 

TOessme loss of 135 kg/cm' In both cases. A paitfcular embodhnent of the hivent«m 

IS With Inrjeaaing ^filter conlaminatioa ^Aax^ omipdses a filter suppoctii^ denaent with a $0 

was the same m bodi cases, (be filter flow recftihgihr frame In wfaicE tbe hknges on 

rate of the known constmction dropped to the firaate dtsdiafge side and on fte oppo- 

2.5 m*/hoor with a pxessuie loss of kff site side of (he frames for connecting uiese 

cm*, whilst with the new constmcdon the sides to (he vertical frame portions, are mutu- 

20 flow rate after tibe same period was still 4,2 ally offset According to the invention, the 85 

m*/hom' at a pressore loss of only 2S 1^ spteadiog means are so arranged (bat th^ 

cm*. Henoe^ widi the invenUon, not only extend in die DOifoMed etemec^ paiaM to 

the quantihr tlmot^pot^ but also tiie times the imaginaiy connec^Oig line between the 

for whlcfa Aefiltormay be«peialedwifbont offset h&qge poiniB or even mcsc indln ie d re- 

25 fjeaning ai» substentiafly imnioved. lative to tiie horisontal axis of the fiHrale 90 

Tbe resulting improim bdhavioar of a discfaaina side; Aooaidla(^y» ccnnpaied widi 

filte equipped wiOi n filter supporting de- &e honEontal distance between the vertical 

meat acccncoing to tiie invention can be sub- fcame pcnlioos on whidi they are mounted, 

stantiall^ expuuned as follows. It has been the spieading means have a langer length so 

30 found mat Ibe Ml filter effideacy, wiiich that the filler supportiQg eitenent may be 95 
can always be achieved even widi hklier fieely expanded and coUapsed. This would 
fitteibtt vetodlfes and ptessum hi a fdkfed imt be possSbk^ if the spmding means ex- 
filler bsg whose folds axe not spread, £v tended paialiel to Ibe boiiSDOnfal parts of 
limited bv a ceoctain maximnm size of fUs the fraflSe^ because during the folding ci tlie 

35 fold. Tins cffi^bEKy varjtt with the nature fcame^owingtotheofis^arrangnnentof tiie 100 
of the matenal of (be filter bag. WXii coarse hhige pohits. the distance between (be mount- 
yam structure and consequent^ a rough ing pi^ntt oflbe spreading means would in** 
surface of tbe fiOitor medium, the distances crease and the sprwdiiwnieans could not fol* 
between adiaoeat unspread folds and hence low this movement Tbls increase in ^ 

40 between adjacent sprradlng means whidi are distance Is taken up by (be oblique ana^ge* 105 

vertically positioned in a mtor of the known meat of tbe ^treading means accoffUng to 

con^ruction may be laiM- than wifli a the iBvenHoii. 

fiber Tnetfi^»m having a fine and smooth Acoocding to anodier fieatuie of the invm^ 

structure. Wifli an assumed m ax i xmmi fold tion, additional spreading means are ar- 

45 typadng oi^ say. 30 mm lengOi bdweoi adja- ranged In tbo cosneis leEt tiee by the no 

cent spreading meanat, tbe unspread fold oUique spreadmg means, and their ends are 

.has its umer.sut&ees only apparendypcessed connected to the frame of the filter dement 

against each ofiier and me unobstructed end to tbe neares t spreading means. The 

outflow of tbe fiUarale Is still possible with* inventkm may also be sndi that one or more 

50 otitadditkmal^ieadbtt. vettteally posltiODed aradfiafy j^iicBc&ig 115 

The appHcaticm of Ais knowledge to tbe means are localed between the filtiate dis- 

•vectieal sfacips of fiie filter bagi located hi cfaoqge skte of (be fnme and the mabi 

Imomconsbiictlons between vertical spread- spreading nmns and between individual 

ing means shows tiiat such a vertical strip main meadlng means, having the same or 

55 m^suita^haveawidfliol^say, notmore a smaller ^ameter than (be main spread- 120 

(banSOmUBmetzes. However; in tiie known ing means and aiticulatdy connected tfaese^ 

construction, this strip eodeods from tbe to, so that tbe mabi spreading means are re- ' 

Itmrtothenikpersideof thefirame^ Lidie .tabled additkmallybtth^QJcead state. Ae^ 

nixangement aooonfiqg to ^ invention ow- coidhur to tbe inventiott, these auxiliary 

$0 ing t0 tb» trmsveise podtbmbig of tbe speaomg means are sididivided Into secticms 125 

.^reading means, tbe unspread leogib of ba^^ a length correq>ondb^ to the dls- 

(bese strips b; for example;, always o^ 30 •teasac between and connecting the main 

mfiUmeires In ti^ mam dbecticHi of flow . spreading meana These Individual sections 

title filtrate. These, dioit strips offer no m staggered from one pak* of main spread- 

65 noticeable obstruction to tiie flow and ter* ing means to tiie next Thus, during the 130 
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cdfopsing o€ tlie element; only Uiese aiiort 
SQctkuu collapse between die snain spfead- 
log means which does not impair tibe Ibid- 
ahiliQrofthedteiaejnt 

The iimiition will bo ftirthcr desoibed, 
hy way of eocaaipk^ with xefoence to 
accompaiQrl&g drawhig. in which: — 

Fig. 1 shows a fiito* sapporting dement 
accoxi^ilg to the inrentiQa m eocpanded 
position; ^ 

^ flhows the f^ter jmppordng ekmeot 
oc Fte. 1 in its cdlapsed poaftion and a 
filte b^ fer fitting ow iie said element; 

3 ^ows the expanded filtw sopport- 
Sngelomjit ooveced by a folded filter bag. 

The filter supporting c^eawntdicm^ 
orampg consists of a si^tantially rectangu* 
Uur. foldable or coDapdblo frame 4^Sth 
horizontal framo mcnfyeis 41, 42 and vertical 
frame skies 43^44. The frame part 41 foims 
a sobstantaalhr seodHc^iKadifcal discham 
channel for the flltiai^ tenninathig ma 
^'^^^^^^ifiP^S, Of the hfages 45. 
46» 47 and 49 oonoec^ parts of tile frame 4 
only 46 and 47 are ^ troe ooraom of the 
frames whilst the hhiges 45 and 48 axe off- 
setfcomtiieconias. Hence, wiien the frame 
gfolde^ a certahi apace rmahis be t w e en the 
frame sides 41, 44 and 43, 4Z 

B^wecn ^ vertical teme purto 43 and 
44. there ate sueadk^g means iiam form 
of noii*<lBstie diain% havh^ in the embodi- 
ment of the drawing the same IndinatiQQ re- 
lative to the fiquid dischaige frame part 41 
as ^ imaginary comiectii« line 7 Mmen 
the hinge pomts 45 and 46 or ^ndlaily be- 
tween 47 and 48. Addftional spmding 
means 8 axe arranged in the two corneas nn- 
oocupied by the s^ceading means 6 and their 
mis are connect to one vertical side of the 
flame and to fte neanst ^twdhig means. 
Fig. 1 also ^MTws ttoeadm 9 which may 
consist €i mdividaal diahi Itnioft or a phir- 
ality thereof which axe always ccamected ivrfi- 
cuiate^ to two adjacent pleading means 6 
or between one spreading means 6 and the 
filtrate discharge 41. Spraadeis 9 in one row 
are staggered with xewect to those in Oe 
next row as siiown hi Figure 1. 
. After the coHapamg of tiie i^to support- 
jQg fdetnent (Pig. 2), the same is introduced 
through a compaiatively narrow sleeve 101 
mto a SHor hik 10 and is thea ^ fi^fa eK« 
Mntoihisldeaebagi^ Thedeeve 
101 is sealed on tt» concfidt leadbg to tibe 
tube 5, 

The finldiedfiher shown hi Big. 3 is fitted 
mto a container. The fSteriqg is eSected 
wifiti this filter from tibe outside towards the 
msiSe. Withhi the filter, &e filtnite fiows 
makily in the direction of Oie arrow A CF^ 
1) so that in tibJs arrangement the mam 
spreadhig means 6 aie located obiiqa^y to 



the main directhm of flow A. It at hk^ 
filterhig veOod^ and pressures^ the &ont 65 
and sear sides cf tiie mter b^g axe pressed 
towards each other, tike sides of the filter 
bag 10 ap{«oadi each odbwr b^ween the 
spreading means tni](y to a limited extent and 
leave gaps tcansverse to the directicHi of ftow 70 
as shorn by A and fins offeta. as aheady 
<^saaied. no or onlbr Jieiflfl^ 
the flow of &e ffllrata 

^WHATIGIJUMIS:-- 

1. A fc^dal^e frame-shaped supporting 75 
eteme^t, adapted for location imdde a flesd^ 
filter-bag, compxishig a f oniHdded coUap^Ue 
frame whose sides are hh^ tc^^er, 
with elongated spzeadhig means, which allow 
passage of filtiite thereChroi^ extendiog 80 
between two oppoaite sides of tl^ frames 
wherein one s&le of tho frame is in tiie 
form of a channel-lilcB coden^on of an out- 
let p^ for disdnuge of fiie fihmd dqm 
and the spieadhu means eadend paialld to 85 
or at an ai^le cCap to 45** to the saM one 
side; 

2. A fitter supportiQg element as claimed 
hi dahn 1. in whldi the finune is ledaoigii^ 

lar in shapes and one of the lunges jo&iSir 90 
^ said one side to an adfrcent dde and 
the hinge diagonal^ opposite fiiis hhige axe 
offset wia respect to file true geometdcal 
corners of me frames and &e spreading 
means eoctond paiaU to an hnaginaxy Hne 95 
johdttf; the two hinge jpmnts our the said 
one nde or axe incuoed at a greater anajb 
to &6 gaoeml le^gfii of said one side than 
tii» imagmaty line. 

3. AfiUar supporting element as churned 100 
in dahn 2 hi v^ch additional spreadhig 
meaite are arnmged at the two comers^ 
the frame unoccupied by the first men- 
tikmed ^leadJnig means and their ends 
are connected to two sides of the frame and 105 
to the adiacent spieadhig means. 

4. Afiltersoppcnrtiingelemeatasdahiied 
hi any preceding dahn la which ttoe are 
arranged between the said one skle and ad- 
jacent spieadiqg means and between eadi 110 
pak itfad^usentspieadix^ means, additional 
sectioos of spxeadh^ mean^ of ^ndiich the 
upper sections axe connected to the sidd 
one nde^ and the adjacent spxeadhig means, 
and hurdler secthms eoDtend veyrtkally bfr. IIS 
tween eadi adjacent pair of spmObm 
means. 

5. A filter supporthig dement as daimed 
hi Oafan 4 in which the additoial sectloDs 

of sp readhig means are staggered JsUs^Oiy 120 
from one row between adjacent spreading 
means to the next, when the dement is ex* 
panded. 

6. A fitter supporting demoit substan- 
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